Study of the serological relation of strains of pneumococcus has shown that this organism may be classified by means of biological reactions into distinct types. From the first studies made it was evident that there existed three types of pneumococcus, the individual members of each type being alike in their immune reactions, the types themselves, however, differing sharply from one another. These types are now commonly known as Types I, II, and IIL In addition to these fixed types there remain an indeterminate number of unrelated strains which for convenience have been grouped together and constitute the heterogeneous Type IV. More minute study of the last group indicates that it in turn can be further separated into a number of closely related immunological types.
The classification of pneumococcus was originally based upon immunological differences brought out by the reaction of protection. It later developed that the reaction of agglutination was as specific as the more time-consuming protection test, and recognition of this fact has led to its adoption as a routine method. In the course of the study of a large number of strains isolated from lobar pneumonia, it was observed that certain of these agglutinated atypically in Type II serum. Study of this phenomenon revealed the fact that these atypical Type II organisms possess partial antigenic characters common to the Type II pneumococcus, but vary from the typical representatives of this type by a diversity of relations among themselves, and by a lack of the reversibility of their immune reactions with the type organism. Because of these variations these organisms have been classified by Avery 1 as subvarieties of Pneumococcus Type II. In a study of ten such strains it was found possible to classify them 
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ATYPICAL TYPE II PIN-EUM~OCOCCI into three distinct subtypes, IIa, IIb, and IIx. By means of agglutination, absorption, and protection experiments the members of Subtype IIa and IIb were found to possess immunity reactions identical with all other strains of the homologous types. Subtype IIx, however, consisted of a heterogeneous series of independent strains which showed neither cross-agglutination nor cross-protection.
The study reported in this paper was undertaken in order to determine the occurrence and frequency of atypical Type II pneumococci and their relation to lobar pneumonia, and to elaborate further their classification on the basis of their specific relations.
204 strains of pneumococci, all of which showed atypical agglutination in Type II serum, were studied. 77 strains were obtained from lobar pneumonia, 5 from postoperative pneumonia, 1 from meningitis, 5 from guinea pig pneumonia, 100 from normal mouths, 6 from convalescent Type I pneumonia, 3 from convalescent Type II pneumonia, 1 from convalescent Type III pneumonia, and 6 from dust.
In classifying these strains, agglutination and absorption reactions have been employed. In the agglutination reactions equal parts of broth cultures and immune sera were used, except where dilutions of sera were employed, when 0.1 cc. of culture in 0.9 cc. of immune serum diluted in normal salt solution was used. The agglutinations were incubated 2 hours in a water bath at 37°C., kept in the ice box over night, and readings made the next morning.
On the basis of specific agglutination in monovalent rabbit sera, the 204 strains were classified into twelve distinct groups as shown in Table I . From Table I it is seen that Subgroup IIb is the largest, representing 30 per cent of all strains studied. Next in order of frequency come Subgroups IIa, IIc, and IIm. These four groups comprise 73 per cent of all the strains classified. Subgroups IIa and IIb correspond to Avery's IIa and IIb, while the three strains originally placed in the IIx group were in the study of this series finally classifiable into Subgroups IIj, IIg, and IIe.
Only two strains showed cross-agglutination in the immune sera of a heterologous group. Strain St. 21 agglutinated promptly in serum of Subgroup IIm and slowly in that of Subgroup IIk. This culture was agglutinated by Serum IIm in a dilution of 1: 160, but only in a dilution of 1 : 80 ]Jy Serum Ilk. A rabbit was immunized to Strain St. 21, and the type cultures, Nos. IIm and IIk, were tested for agglutinability in this serum.
From Table II it is seen that Culture IIm is agglutinated by Serum St. 21 in dilution of 1:300, while Culture IIk is affected by this serum only in a dilution of 1 : 100. Serum St. 21 was then exhausted Table V shows the source and type of the 204 strains studied. 77, or 38 per cent, were from cases of lobar pneumonia, 5 from postoperative pneumonia, and 1 from meningitis. 4 of the 5 strains from epidemic pneumonia in guinea pigs were isolated from guinea pigs in one city, while the 5th strain was from an epidemic in a different locality. All the guinea pig strains belonged to the same group. It has been shown that during convalescence from pneumonia the disease-producing types of pneumococci tend to disappear and are often replaced by Type IV or atypical Type II pneumococci, which have been previously shown to be the types most commonly found in normal mouths. During convalescence the saliva of 6 Type I, 3 Type II, and 1 Type III patients showed atypical Type II pneumococci. If these are included, 110, or more than one-half of all the strains studied, may be considered as inhabitants of the normal mouth. 6 strains were recovered from dust.
From an examination of this table it is seen that the group may be divided according to the frequency of occurrence into two classes: (1) those found predominantly in disease; (2) those which occur more frequently in normal mouths. In the disease-producing class of atypical Type II organisms belong Subgroup IIa, with 33 strains out of a total of 38 from pneumonia, and Subgroup IIh, all of whose 7 strains are from pneumonia. Organisms of Subgroups IIb, IIc, IIf, and IIm are found frequently • in healthy mouths, although they may also be found in association with disease. In some instances the groups comprise so few strains that it is impossible to determine their relation in either of these two classes. During the last 3 years pneumococci have been isolated in 458 instances from 526 cases of lobar pneumonia admitted to the wards of the Hospital of The Rockefeller Institute. These organisms have been typed according to the biological classification described by Dochez and Gillespie3 Of the 458 strains 3 obtained from disease, 52, or 11 per cent, were found to be atypical Type II organisms. Clough 4 in a study of 121 strains of I~neumococci isolated from disease found 22, or 18 per cent, atypical Type II organisms. Sydenstricker and Sutton 5 in a study of 150 healthy individuals recovered atypical Type II pneumococci in 5 instances, and in 62 cases of pneumonia found this organism present in 12. They report a mortality terian Hospital, and 2 were not hospital cases. Although these figures are too small to warrant any conclusion, the total mortality of 32 per cent indicates a high pathogenicity and virulence. The three subgroups, IIa, IId, and IIh, showed the highest mortality. DISCUSSION'. Avery, working with only ten strains, was able to differentiate two definite subgroups, IIa and IIb. In the present study of 204 strains, ten other groups have been recognized. It is possible that if a larger series were studied, still other groups would be found. It is significant, however, that all of the 204 strains were classified in one or another of these twelve groups. Only two strains showed cross-agglutination in the immune sera of a heterologous group and these reactions were shown to be due to the presence of minor agglugnins for one group. Indeed it is surprising that the specificity of these groups is as definite as it is.
Although atypical Type II pneumococci are found associated with about 11 per cent of cases of lobar pneumonia, they have an incidence of 18.3 per cent in normal mouths. But as certain subgroups, IIa and IIh, are encountered more frequently in relation to disease, it is probable that they have a greater pathogenicity. These same groups occur rarely in normal mouths. Just the opposite is the case with Subgroups IIb, IIc, IIf, and IIm, which are much more frequently encountered living a saprophytic existence in normal mouths than in association with disease. Type I and I'I pneumococci cause a large percentage of pneumonia, but occur rarely in normal mouths. On the other hand, the Type III and IV organisms, although occasionally found in association with pneumonia, occur frequently in normal mouths. Similarly the atypical Type II pneumococci exhibit the same division into parasitic and saprophytic types as is already recognized in the major classification.
S~M~Y.
1. At least twelve subgroups of atypical Type II pneumococcus may be recognized by specific agglutination reactions. They have been designated Subgroups IIa, IIb, IIc, IId, IIe, IIf, IIg, IIh, IIj, IIk, II1, and IIm.
